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[»**3] ±E#BfiR{S&£'*^~y-f-«fc!>*y y h(D 
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in** 5] ±.m&nnmtt. &mm<DftyimMZf&m 30 
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[!»#« 7 ] -hE&#t®il±±EfSm<0i£^ y 
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6 co^f ftjWcE&^^uoW+fo^B,, 
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ttWtticRijfefifc**©* y y HKBflQfiuic* y y h 

mbtbs §8*^2. 3. 5Sfcli6<75V^-ftld^E® 

it teb $ 4i*»o»«* ttHafsmaitcgSigi s tifc *tr&i 

»#Sl, 2, 3, 4, 5, 6 ifc«±7<*H>-f*uWcE 
B B o <*>**0£SB o 

^tSr#f»t1-5, »*J«9*fcj±i OlcElfewSmfe 

lit^litS, §8*3(9, loitiii lo^-fit 

$ix. ±E^y y H*Mp*»€>efc#ai,a«ASiin/8 
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WSftSJ: oizmtitLltzb&®mbi-Z, »*3Si, 
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[0 0 0 1 ] 
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00~+1 500V, -1000 2 0 0 0V, -1 
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- — i 5 o o vkSolfe&ifi&bh, ^^tz^xam. 
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[0 0 0 5] «f«*fi«|IS6ttSrfT5«lfii:L-Cfl|*J:9 

= p -r wt&*%m Ltz&m<o-<*-}-4 e>ft-o * 
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tW3-2 3 05 00^m »l¥4- 1 068 9 
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[0 00 6] 8j£l^#^ffi!K8S£§*fi| 

3¥10^31B~11^2B, ^JH) IC 20 

(c fc 6 *fe a <ft BfcH; ic *T$i X- h 5 £5Uft t ttl L / X/v- <t a 
[0 0 0 7] £h\z4Jr+4V<n1fcW%\cm , feft£4\: 

L-C^T-liUffl lc{Jt£ ft -5 i:So f 1/ 
[0 0 0 8] 3fefc«*Lfc/ X/loSX^l'lFfi, #.* 

£ftfc&S!KJSifcl;®li£iS:fiU w «Df§i^ y X/kd*M»] 
Jc«flB-C»« $ ftfc&JH$S!#fim4i£!9:g L -C*f**i& 
^r+Sli-a'bWT-fe^,, Z<Dtzlb, / X/W p J; 19 PfSt-f 

fto*§Jf&®&p 0 p£ir «b 4 < Nrit1~*lctt&r L tig L 

[0 0 0 9] 7lv!h5Ppm&£fl¥fc-f -Sfc&lC, IsJ-ffiS 
AtC&S&fi^ - 2 4 8 5 5 2%<D r$r%Mo£,Wft 
mS.} (Cfc^T, 111 2*S4tflIl 3JC^1-J;9lc. i£ 

MPWSr^L/ijia^-v^l 04i, nEEflBK£8H9!E 
$ftfc=»n^ttffl(DS^:*w«cS1Si 0 lri^ftt), 
&jft®&7isg£x !/ ^ hViffln&i o 3»ci^y hcoft^ 

#fp] lcfe v o T0r itWfii-caia: * ftT ^ 5 C £ <t 1" 
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[0010] C <Dftffi¥- 4-248552 ^(D^mX 
14, Mft^l 0 4<D*y 3/ h^WPSBl 0 3A'b 

r idWtroiBno tf v »3S L < 14 wft 4 i? £¥/jx $ 4-ia 
tt/i, cco^stT-ii, Eli Kc^l-i^l^ &#ttiL 

hsqi4, *y s/ h^MPSBi o 3©^ y y \-mms t 

*V y hMP«W4:qfc#HlUMauw«T*»?>ftS 
(Q = S xwxu) „ -cox y h^Mpgpi 0 31;^ 

it, eii nzm-rxokz, *— r>%m Aih£&ftm& 

[0 0 1 1] L*»L*#6>. l^®*f^W^iu o B<0^t)£^A 

fc 0 ^¥4-2 4 8 5 5 2 ^coger-fi, «cfl; 
m<r>Mfa&&l 0 2co^itli>/!J 5/ K/jJ^UI4y V>fX 

[0 0 12] 

[3SBJ^fi?*L4 5i-rs^ffi] Lrc^oT, J)c|60^(i 
±IEC0J; 9 4BaAt«**$ftfc tWC, -eco^f l <h 

o&a^ft/c^m^fpwtffp^fi^ffitt-rs^iT**) 

[0 0 13] *»W«3»JOBWtt» <l«W3SglcSft. 

^ t) » o gfe ^ $ ti *f [6] as i * -r s ^ mm & <o <p fn m m 

[0 0 14] *^^C0$P,|1SIJC0@6<J|±, *-(7)SIBT* 
ftfeqtmSPSr!ix^^©ifep t p<0+fD^fi$rtltt1-5 C i: 

[0015] *^^co$e>fcifcsij«oawii, ^gg^ai 
ttx&mzm&i-zzttf-*imtj:mm^<!Si.&i!titL 

[0 0 16] 

ic, #$g9i<£>B i <7)|i^|c4fti4, SMiRlctttt^ft. 
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[0 0 17] *38W(09J<0«jftfCj:iltf, fcJBBU Z<D*T*~ ?^£ft#£tt0>*BBA<C& 
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[0 0 19] ±fE£;5*B<Itt&JRi!i<*>«MfcB1f£ ^3»gH*lHcfc*jVMcaiKi-5 e §<b»c, ^<7U ? 

li. _klE£i&BlIfi, MttWjf^^-^^-'^lc^-ir^^ ^jfcwBKitcJ: 9 , * 1» y httPPnlSrti&A/TVttf)* 
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'<rtlc^ +i"<WcJMTlc:fc$J: ? l-E#l£;fifc?S#:tf> *r3N-&£^jE1-£.r ias-etswc. 7^>«i^i 

d»o«.JkBB<D-ffl4rttfl|y- KM 40 [0 0 2 8] §» *JI 5 Id J; -5 i , ^miSWitttSSSr^J 
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[00 3 1] ffl»#iS9 JCtfttf, M&ttaflttttffiaife 

Wfi^ftfcttftiHiS:;*. y y httM assorts* (2*1- 

o ttmmzirtiti.. mm^mzmh. mm#*xt£*t 

g^T * «Hc J; "9 &&<»vkm a izftp\ Ltzm&£ 

10 0 3 2] M$4ti 2{cj;ntf, ttfaWMMmSilx 
5DI4:iIt5r t lei •) lEAo-f > 

[0 0 3 3] tt;*rBl StCiSt, ^n^&gfcioT 

[ 0 0 3 4 J fS#Jf 1 4 (D^EIC 4.JU4* , #ritg-?#ft 
[0 0 3 5] 

^ t #1 j# $ n tz m wfo p°p <o <p fa n g <d #m ta mm m \z o 

[0 0 36] IS 1 ~0 7 {4, 4cJBa09ttWbAO4>ftifi 

20 (2) , 2 lttftJ&SfcttBfltOSli 50 
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[0 0 3 7] J:»>JWW<JK:tt, 12 2 ICE £5*1,54 5 
ffil"te;£|p]lC&oTte<0!fcVvxy y h#BfiP3£i£lt 

T, WI&P 5*>?)^y y h#tMP 3lCM£i£^-V 

•v w< 4 ©±»{caa;ttt«fife 1 1-5 r 1 1, Bj^-cfc 5o 

[0 0 3 8] wro^«6lw<toTtt«3ibtl6^+>/< 
Stt^?LtR6T»SEaE*ii-CTSB2IB8|caEti, *y y h 

[0 0 3 91 $e>jc*»wi;j:tni. Hi*JJ;U=lll2(c 
^$ix5J:5lc, ^y y h^MPS5rt(c^-^— y-9iSrS? 
<9tt\ix. *'<—y'9\z£ix&m£1xiz&&<D'>kma 

1 o*jgj«L» *a*fc««[»ro«tmffii &m*<7><>km 

[00 4 0] r<oj;9(o:«fi)<:-r'5^i»c:j;f3, S6*3«t 

wHi^iSrifctti-ntfSftjcaywT?**^^^, ^y -y 

MBMS t»*:#UiL-ia,jiU^2o<^SS-Ciai:-Cfc5i 

a> l6|C^-f i 0\Z, ^^<—^9lZX^Xmm^ixit 

®*<D»kmn 1 0*>e>stttJl*'5^'i*^-^ I £-aif#& 

ij-7->%ffi,\zwmtz>, wmto&\*mmm&\z : mmt 
[004 U £tz*%wmmz&\,-xit, mitoxxm 

2 izm-t i 9 TSB^PbI 8 rtlc^fRiiciGoT y — K 
ISi l^ggfj^^jx^c z<Di)-h*mt> f7D>^ 

9, ;L<o&Jgar&i 3tc«iili^*t>or«-«tmH 1© 
09x14^^1 4 &ffiz.tz*/i<yi 8 lei 

1 i^e.^aip 1 ort<Diiir<t'<6£a5<fc5icffie$ 
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[0042] $f>ic, zattmMiti* WttroA*** 

^1 SlcHSS^H^ftfc^tfyx'ff l 7rtlcE!i.'H 
Wlc*Hfc*«i 6«s»ftb*t, 5$^7^f 1 7 0>itJk 

[0 0 4 3) Jtwu-y 1 8liU- Kljll 1 ©f7Dyfa io 
-7*1 2IC»LT^^1 4*^LT^#"Itg(Cfe^lt^> 
*V, :»f7D v^-^-y 1 2$rJt»L-CttWlrtW0> 
&JSm<i 1 6 # y - Kttrtffia&Milltt: 1 3 LT 

[0044] - col 5 ic UT#^*ro»cS<g i asgfjgo 

^ij9t^tie*j-(S]Sii2 o, 2 i7)s^w-ite>tit^5o i: 

[0 0 4 5] ^Jfe^fiTil. 01 2*>*J:tfHl 3 Ic^-f 

hot. (#ft»^»Wfn-c*>oTt**>*v^) o ~tf>^y 

[0 0 4 6] Z.<n£ki£WftX'&. m 4 & £Xfm 5 [ZTjk-f 
T. IRiRWBOTK Witf*^^**!^ 0ri><b)#5 30 

#i6i«i2ic, <S*ro»fcttiP i oic#jy£1-5{£ei;i7t2 
tf**ftHcfeb&vvl:3icx*l,fc. !t 

¥4-2 48 5 5 2%'£mz£*)Bj&£tlZ > W.—<njj— 

T-^fiKlc, #£'!'|<&04*fcli0 5<a#foS»tK£ 

[0 0 4 7] &(C0 7:fcltf08£#f!8L&/$'<b > f§5# 
f M#Bf!Pg|53 3 , 4 3*510*5 3, 6 3^, ^-f^/* 

[004 8] 07 "CIl, ^mffi 31ttli41 II, ffi 

»«y-KHl 1W®>HC, ZWcKXU ISffiT*«t 50 
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4 5° Sr*-r^|S](c^WRS{cie?iJ$tv. rt'o-tw-jfiii 
*/l^3 5*5«tV4 5S:^LT*«y - Klftl 1 ig^g 
£*iS„ l^fiUc^+^ttw^OlC ZiMcK£U $S 
ittT^i 4 5° fcfcl-^filc&lt'bftfc.x y y hWp 

K»oT9f£MW-CiilR$*i5. $ h (c±*B^r^ 7 t T 
2»M7tt«l(i«[3 8lcJ:»» 2o©SlWi^f(S*i % 2o 

[0 0 4 9] 08T*I1. r*co«fSy- KM 6 9*>ltf 

6 9 ri'iSjftwjg^ir yy< 4 ic^-r 'ffcic Wnlztt 
*<fc Slc^SJvCfclj, #*«f 5 i*fciie in, 

^tim»^1-^ffiSy- K*5 9ifcli6 9IC[S£ 

L, a»o«rtt£|?|±5 1*510*6 l HZ^icWrifcS 
1 ? icKWSivO^. JJIiiifc/uy 1 

8»c<t tjRSy — KH5 9*>10*6 9 fc^fvejMfl&g 

ff^ffl^^y s/ h#Mam&->rm (5 3*510*6 3) 

5° *|6)(CP±ai-5o Ki»5 9 Jo J: Of 6 

K, ±»aB8 7 i:TfflJSIB8ta#?LS6t«tt>ttwe>*L 
TV^So ±fltSm 7 limits 3 8|CJ;i9 2o©^ 

Wic»f($*i, 2o»JllgSrJ(?*-r5J:5lc**$*iT 

[0 0 5 0] Ill7t>l0f|a8lc^-f 
qtltiPOlfigll, 7!/^tfflP«13 3, 4 3*Jltf5 

3 . 6 3^5, **L*'*i^ir l"<H<r>m <o \ztm#L\zmi 

hkl. **l^*l©MP»|Ctt««3 1. 4 1*5lUt5 
1, 6 l^ffiE**lT^5^ll, S*6<JlClllII 2 ICBS 
H,THWLfc««iPICT*9, ISIi:«jJBSr««i-5 

gpttlcov^Tiilel C^^-^f^-f 5 r t ic 1 9 ze>mW£ 

[00 5 1 ] ±fec0l 9lC*fi£$*L7cll7jo < tOt|a8lC 

Tk^^lpJlciWfi^^S^lc, ^7^S«llftSJlC7K¥ 

v^aic^$*vT^m$*L^o *com. (55^7XS«|1* 
¥£|6]£4 5° $r^1-^^bco^^^>-^^A / ^ii 

[0052] &\z*%mz&^\,*xmf$.£titzftnv>>SL 
(Dffammizxz&m&mi:. ns¥4-24 85 52 
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fc» Hi 01*. #*0]liiSi&fi*«tl£tf.5fc»<0£ 
[0 0 5 3] #7*g«7 lit, li^fei'^^^ 

3 tc J: t» . Z<Dx?—i?7 21*, fffg|7 9£4>*ki 
LT« ffBSB 7 9 »KTSr < C9tfetta.fc5ic, 

fa*, wnasBroat^-^fejESfcttftoajn-f io 

■f *. 

[0 0 5 4] £*Tlw % ttflBWB0>±*#JH«:*H- . 

(1) #y*&1£7 1*, SfflJd^^lW-ajRL^^ 
<b, ffi«8B7 9KJ:oT3ftMW£«*<*tf5. 

(2) tf*SB7 9<BWR«ri»»), ^fy^S«7 1±(75 

*SBtfc**BiBffi:ft 7 4 iCTiffl^-tS. 20 

(3) FFU (7ry7^/^a=yM 7 5i$M 

flti&v\h,. -f#>3yhp-77 7£ffli^TiEi:£cM 
^-^(0^^1:Sr/-<7 v^$-tir5<, IEiA<7M t^<OM 

(4) #y*g&7 l Sr^«IA»6feflll^»»L**se>tf 
ftSSB MtirtJ-P) 7 6MTI&«-f 5= 

(5) #7*&&7 1 #$ft§£fi7 6cD7£iii©L7 | --f£ 
■TCfSl^fi M*-r<<f) 7 6 *>«*[«:!» 9. Wtf# 30 

£K 7 l oj?tgffl;ft5rSffi^;{iH- 7 4 lcTiJ^-f^ 0 

[00 5 5] *fc, tttlk^^aj^^^ttJifcWii <9 X'h 

■So 

Sifi : 2 3*C 

fH*ffiS : 1 7%~5 2% (pTSE) 
P^tti^Sii : 12ra/s 

ffim^fiweiwraaffi : ± 1 5 kv, (d. o 

&«»&il&:0. lm/s (#7 ;^H£ 

3 g>fi&#t) 40 

#7*m&: =>-->yt±m±mm7wjtf7x (f u 

sion #7059) (300x400X1. 1mm') 

[0056] {\mm) t-f , ttewt u-ca 1 1 ~e 

1 5 lOTvf ^gl^p 4-248552 ^^jfeW^S^fi 
Wt>ft$|g^fflV>fctttg*^lCOV>TlftWi--5„ 1 0 1 

it$:ffim£.tf8i)ja£nztikW,&. 1 o 2i*7-**7t(* 
f&mnxy y htt^Dgsi o 3^tot§j^<oi*^^^v 

'<1 0 4K*fLT, S^*<0»t®<il Oli^U y N(75 
ft#*(6HCffio-CM^WR|-C^J: 3lcLT*y y h# 50 
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BflPgBl 0 3P*9lCigS$ttTV^o 

[0 0 5 7] J; 9 A&itttci*, 01 3fcl,e>;h,5.fc9te 

4<OTffi(;*ft*r6]ICfe v oT*i«75^V^y y hftMQ 1 0 
3 5rSlt5„ jtMR^+V^l 0 4<&±ffiKttaBa 

aEWSSSSSitSftl&D 1 0 5 &ISI*, tiZ&lUK 10 6 
K^oT, te&P 1 0 5*>e»^y y FtiP 1 0 3ICI 

[0 0 5 8] Z<D£]L&1 0 6ICJ;oTtt«)e)iX5^-y 
>'<rt<B_httSISJ 1 0 7 li, £7L£ 1 0 6 #iKatE<0»£i 
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(54) NEUTRALIZATION DEVICE FOR ARTICLE CHARGED WITH ELECTRICITY 

(57)Abstract: 

PURPOSE: To provide a neutralization device for an 
article charged with electricity, which can largely reduce 
an amount of blast without impairing static electricity 
eliminating efficiency. 

CONSTITUTION: This neutralization device for an article 
charged with electricity comprises an air supplying 
chamber 4 connected to an air supplying source and 
having a slit-like opening part 3 used for forming a 
curtain air current and a plurality of discharging 
electrode 1 used for corona discharge use which is 
connected to a high-voltage power supply, in which the 
discharging electrode is provided at a predetermined 
interval along in the direction of the length of a slit in 
the slit-like opening part 3. The opening part is 
partitioned at a predetermined interval along the length 
direction of a slit with a spacer 9 to be divided in a 
plurality of air current blowing openings 10 to assign 
each discharging electrode respectively for each air 
current blowing opening. With this device, an opening 

area is reduced by a part occupied by the spacer, so that an amount of blast may be reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A supplied-air chamber with [ connect with the source of a supplied air, and ] slit— like 
opening for curtain air-current formation, In the neutralization equipment of the electrification 
article which it consists of two or more discharge electrodes for corona discharge connected to 
the high voltage power supply, and the discharge electrodes are formed successively by the 
above-mentioned slit-like opening at intervals of predetermined along with the longitudinal 
direction of a slit, and changes Neutralization equipment of the electrification article which 
divides the above-mentioned opening at intervals of predetermined along with the longitudinal 
direction of a slit with a spacer, divides into two or more air-current outlets, and is characterized 
by coming to allot each 1 or 2 or more above-mentioned discharge electrodes to each of that 
air-current outlet, respectively. 

[Claim 2] A supplied-air chamber with [ connect with the source of a supplied air, and ] slit-like 
opening for curtain air-current formation. In the neutralization equipment of the electrification 
article which it consists of two or more discharge electrodes for corona discharge connected to 
the high voltage power supply, and the discharge electrodes are formed successively by the 
above-mentioned slit-like opening at intervals of predetermined along with the longitudinal 
direction of a slit, and changes Neutralization equipment of the electrification article 
characterized by having formed the above-mentioned supplied-air chamber in tubed, and 
preparing two or more slit-like openings for [ above-mentioned ] curtain air-current formation in 
the surroundings of the chamber shaft of the above-mentioned tubed supplied-air chamber at a 
radial. 

[Claim 3] Neutralization equipment of the electrification article according to claim 2 which 
divides each above-mentioned opening at intervals of predetermined along with the longitudinal 
direction of a slit with a spacer, divides into two or more air-current outlets, and is characterized 
by coming to allot each 1 or 2 or more above-mentioned discharge electrodes to each of that 
air-current outlet respectively. 

[Claim 4] Neutralization equipment of the electrification article according to claim 1 or 3 
characterized by the number of the discharge electrode attached in the above-mentioned air- 
current outlet being adjustable. 

[Claim 5] Each above-mentioned discharge electrode is neutralization equipment of an 
electrification article given in either of claims 1 , 2, 3, or 4 which is characterized by having 
covered the metal needlelike electrode with the insulating material. 
[Claim 6] Each above-mentioned discharge electrode is neutralization equipment of an 
electrification article given in either of claims 1 , 2. 3, 4, or 5 which is characterized by connecting 
the end to 1 or two or more coat lead wire which were wired in accordance with the chamber 
shaft in the tubed supplied-air chamber free [ attachment and detachment ]. 
[Claim 7] Each above-mentioned discharge electrode is arranged in the shape of a radiation 
around the coat lead wire wired in accordance with the chamber shaft in the above-mentioned 
tubed supplied-air chamber. And the end is connected with the above-mentioned coat lead wire 
free [ attachment and detachment ], and it is further characterized by the above-mentioned 
discharge electrodes being formed successively at intervals of predetermined along with the 
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longitudinal direction of a slit by two or more above-mentioned slit-like openings prepared in the 
surroundings of a chamber shaft at the radial. Neutralization equipment of an electrification 
article given in either of claims 2, 3, 4, 5 f or 6. 

[Claim 8] Two or more coat lead wire wired so that it might come in parallel with a chamber 
shaft in the above-mentioned tubed supplied-air chamber, and each above-mentioned discharge 
electrode cross at right angles. And it is arranged and the end of each discharge electrode is 
connected with coat lead wire free [ attachment and detachment ] so that discharge electrodes 
may become parallel mutually. The above-mentioned discharge electrode is neutralization 
equipment of an electrification article given in either of claims 2, 3, 5, or 6 which is characterized 
by being formed successively at intervals of predetermined along with the longitudinal direction 
of a slit by two or more slit-like openings prepared in the surroundings of a chamber shaft at the 
radial. 

[Claim 9] Furthermore, neutralization equipment of an electrification article given in either of 
claims 1, 2, 3 t 4, 5, 6, or 7 which the counterelectrode which opened predetermined spacing, and 
has been arranged from each above-mentioned discharge electrode, and was connected to 
touch-down or DC power supply is installed, and is characterized by attaching the 
counterelectrode in the interior or the exterior of slit-like opening. 

[Claim 10] Neutralization equipment of the electrification article according to claim 9 with which 
the configuration of the above-mentioned counterelectrode which opened predetermined spacing 
and was installed from each discharge electrode is characterized by being a shot, a loop 
formation, or a hole aperture plate. 

[Claim 11] The above-mentioned counterelectrode is neutralization equipment of the 
electrification article according to claim 9 or 10 characterized by having covered with the resin 
ingredient 

[Claim 12] It is neutralization equipment of an electrification article given in either of claims 9, 
10. or 11 which the above-mentioned discharge electrode is connected to an alternating current 
high voltage power supply, and the above-mentioned counterelectrode is connected to DC 
power supply, and is characterized by enabling it to adjust the polarity of the direct current 
voltage impressed to the above-mentioned counterelectrode, and magnitude. 
[Claim 13] Neutralization equipment of an electrification article given in either of claims 1, 2, 3 ? 4, 
5, 6, 7, 8, 9, 10, 1 1, or 12 which clarification air is introduced in the above-mentioned supplied~air 
chamber, and the air curtain which the above-mentioned slit-like opening to a blowdown rate is 1 
or more m/s, and was ionized by forward or negative is formed, and is characterized by 
constituting so that it may be projected on this air curtain flow by the tabular electrification 
article. 

[Claim 14] The neutralization equipment of an electrification article is neutralization equipment of 
an electrification article given in claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, or 13 characterized by 
the rear-spring-supporter metal exposure front face not existing in the whole. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the curtain air-current type electric discharger 
which is built over the neutralization equipment which discharges the electrified article at high 
speed, especially demonstrates power to electric discharge of the glass large-sized substrate in 
liquid crystal substrate manufacture. 
[0002] 

[Description of the Prior Art] In the field of liquid crystal panel manufacture, electrification of a 
glass substrate has been a big problem. Especially in these days when enlargement of a 
substrate and detailedHzation of a component progress, the homogeneity of a glass large-sized 
substrate and the high-speed electric discharge approach are searched for. 
[0003] In manufacture of a liquid crystal panel, in order to carry out orientation of the liquid 
crystal, there is rubbing down stream processing which rubs a glass substrate with cloth (buff), 
but since size is insulation greatly, a processing substrate carries out sparse electrification of 
the high potential. For example, the glass substrate (Fusion 7059) by Corning. Inc. is floated on a 
10mm place from a conductor. A front face A cellulose wiper, a rubber glove, absorbent cotton, 
the roller made from an acrylic, When the amount of 3 round-trip ****** electrifications is 
measured by each of the roller made from hair, respectively +900-+1500V, - The result called 
1000— 2000V, -100— 200V, +200-+600V, and -1000—1 500V is obtained, and also amount to 1kV 
- 2kV in the magnitude of potential in a high place. 

[0004] Thus, if a glass substrate is charged, a suspended particle will adhere according to 
electrostatic force, or an electrostatic discharge will arise, an open circuit of a component, the 
short circuit, the vision lack of a picture element etc. formed on a substrate will be caused, and 
the yield will be reduced. 

[0005] various kinds of lo which used corona discharge conventionally as equipment which 
discharges an electrification article — NAIZA is known, various kinds of alternating current 
system which can make the forward anion concentration to generate balance in JP,3-230499,A 
concerning the same applicant, JP.3-230500.A, JP.4-106897A Japanese Patent Application No. 
No. 949842 [ three to ]. Japanese Patent Application No. No. 1 74807 [ three to ], etc. — Io — 
NAIZA was proposed. 

[0006] moreover, Io of the nozzle type which combined the air blowdown nozzle effective in 
electric discharge and corona discharge pole of the article which is in the closed space and the 
stagnation region of an air current where this invention persons do not have an air current in air 
conditioning and sanitary engineering meeting scientific lecture meeting lecture collected works 
( October 31, Heisei 3 to November 2, Ishikawa) — NAIZA was announced. 
[0007] further — Io — by these days, practical use has come [ this invention persons proposed 
covering a discharge electrode with an insulating material, in order to solve the problem said that 
an electrode deteriorates at the time of discharge of NAIZA, a metal particle disperses and metal 
contamination takes place, or carrying out the Teflon coat of the counterelectrode, in order to 
solve the problem of the metallic corrosion produced from the metal exposed surface of a 
member and ] it to be presented as an advantageous electric-discharge facility in a semi- 
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conductor manufacture process etc. 

[0008] the nozzle type proposed previously — lo — NAIZA installs the metal discharge 
electrode covered with the insulating material into the tubed nozzle which has gas blow-off 
opening at a head, installs the metal counterelectrode covered with resin by the outside of this 
tubed nozzle, and neutralizes an electrification article. For this reason, the air current injected 
from nozzle opening serves as the shape of a radiation of a point flare, it is not necessarily 
suitable for discharging uniformly a large-sized electric discharge article with a large area, since 
the ion conveyed according to this air current also spreads in a radial, and sufficient electric 
discharge effectiveness cannot be expected to the liquid crystal substrate with which 
enlargement progresses. 

[0009] In "the neutralization equipment of an electrification article" of Japanese Patent 
Application No. No. 248552 [ four to ] which starts the same applicant in order to solve this 
trouble The supplied-air chamber 1 04 with [ as shown in draw ing 12 and drawing 13 ] slit-like 
opening for [ connecting with the source of a supplied air ] curtain air-current formation. It 
consisted of two or more discharge electrodes 101 for corona discharge connected to the high 
voltage power supply, and the neutralization equipment of the electrification article characterized 
by these discharge electrodes being formed successively by this slit-like opening 103 at intervals 
of predetermined along with the longitudinal direction of a slit was offered. 

[0010] With the equipment of this Japanese Patent Application No. No. 248552 [ four to ], it was 
going to discharge uniformly the electrification article of the large surface area which has a width 
of faceful [ or ] of die length [ a little ] smaller than this of one side of discharge and this curtain 
air current for the curtain air current A which contains atmospheric ion I from the slit-like 
opening 103 of the supplied-air chamber 104. In this method, as shown in drawin g 1 1 , the 
blowdown air capacity Q is calculated by the product of the slit spacing S of the slit-like opening 
103, the slit aperture width W. and the blowdown wind speed U (Q=SxWxU). Atmospheric ion I 
generated from near the head of two or more discharge electrodes 101 formed successively by 
this slit-like opening 103 at intervals of predetermined along with the longitudinal direction of a 
slit is carried according to an air current, carrying out diffusive mixing of the inside of the curtain 
air current A, as shown in drawing 1 1 . 

[001 1] However, when the dimension of the article for electric discharge is large, in order to 
acquire sufficient electric discharge effectiveness, a colander was not obtained using sources of 
a supplied air, such as a certain amount of large-sized blower, but it was a problem. Moreover, 
with the equipment of Japanese Patent Application No. No. 248552 [ four to ], the format of the 
counterelectrode 102 of a discharge electrode was a grid or a ring (you may be a polygon and an 
ellipse). The thinner possible one of the size of this grid or a ring is desirable in order not to 
disturb the curtain air current A, but on the other hand it was a problem how this point coming 
into conflict is solved by there being a limitation in a size from the point of the mechanical 
strength. 
[0012] 

[Problem(s) to be Solved by the Invention] Therefore, it is the thing which blowdown air capacity 
can be reduced substantially, without having made this invention in view of the above troubles, 
and the 1st object spoiling the electric discharge effectiveness of an electrification article, 
consequently can cut down a miniaturization and power expense of sources of a supplied air, 
such as a blower, and for which new and the improved neutralization equipment of an 
electrification article are offered. 

[0013] Another object of this invention is a thing which are excellent in a mechanical strength, 
disturbs an air current though manufacture is easy and a manufacturing cost is cheap, and does 
not spoil electric discharge of an electrification article and for which new and the neutralization 
equipment of an electrification article which has the improved counterelectrode are offered. 
[0014] Still more nearly another object of this invention is a thing which the curtain air current 
containing atmospheric ion is irradiated with single equipment many times at an electrification 
article, and can raise the electric discharge engine performance and for which new and the 
neutralization equipment of an electrification article equipped with the improved discharge part 
are offered. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web.cgLejje 



2006/10/27 



JP,06-275366,A [DETAILED DESCRIPTION] 



3/1 1 K — is 



[0015] Object of this invention another further again is a thing which can change the effective 
dimension of electric discharge into arbitration according to the dimension of the electrification 
article which is an object for electric discharge only by acjjusting the number of the discharge 
electrode according to the number of air-current outlets, and it and for which new and the 
improved neutralization equipment of an electrification article are offered 
[0016] 

[Means for Solving the Problem] A supplied-air chamber with [ in order to solve the above- 
mentioned technical problem, according to the 1st viewpoint of this invention, connect with the 
source of a supplied air, and ] slit-like opening for curtain air-current formation. In the 
neutralization equipment of the electrification article which it consists of two or more discharge 
electrodes for corona discharge connected to the high voltage power supply, and the discharge 
electrodes are formed successively by the above-mentioned slit-like opening at intervals of 
predetermined along with the longitudinal direction of a slit, and changes The above-mentioned 
opening is divided at intervals of predetermined along with the longitudinal direction of a slit with 
a spacer, it divides into two or more air-current outlets, and the neutralization equipment of the 
electrification article characterized by coming to allot each 1 or 2 or more above-mentioned 
discharge electrodes to each of that air-current outlet, respectively is offered. 
[0017] Moreover, a supplied-air chamber with [ according to another viewpoint of this invention, 
connect with the source of a supplied air, and ] slit-like opening for curtain air-current 
formation. In the neutralization equipment of the electrification article which it consists of two or 
more discharge electrodes for corona discharge connected to the high voltage power supply, and 
the discharge electrodes are formed successively by the above-mentioned slit-like opening at 
intervals of predetermined along with the longitudinal direction of a slit, and changes The above- 
mentioned supplied-air chamber is formed in tubed, and the neutralization equipment of the 
electrification article characterized by preparing two or more slit-like openings for [ above- 
mentioned ] curtain air-current formation in the surroundings of the chamber shaft of the 
above-mentioned tubed supplied-air chamber at a radial is offered. Also in this case, it is 
desirable to divide each above-mentioned opening at intervals of predetermined along with the 
longitudinal direction of a slit with a spacer, to divide into two or more air-current outlets, and to 
arrange each 1 or 2 or more above-mentioned discharge electrodes in each of that air-current 
outlet, respectively. 

[0018] In addition, it is desirable that the number of the above-mentioned air-current outlets is 
acjjustable according to the dimension of the electrification article which is an object for electric 
discharge. 

[0019] Moreover, each above-mentioned discharge electrode can cover and constitute a metal 
needlelike electrode from an insulating material. Or each above-mentioned discharge electrode 
can also be constituted so that an end may be connected to 1 or two or more coat lead wire 
which were wired in accordance with the chamber shaft in the tubed supplied-air chamber. 
[0020] Furthermore, about arrangement of each discharge electrode, each above-mentioned 
discharge electrode is arranged in the shape of a radiation around the coat lead wire wired in 
accordance with the chamber shaft in the above-mentioned tubed supplied-air chamber, and the 
end is connected with the above-mentioned coat lead wire, and it is still more possible to 
constitute so that it may form successively at intervals of predetermined along with the 
longitudinal direction of a slit to two or more above-mentioned slit-like openings in which the 
above-mentioned discharge electrode was prepared by the radial around the chamber shaft. Or it 
arranges so that it may intersect perpendicularly with two or more coat lead wire wired so that 
each above-mentioned discharge electrode might come in parallel with a chamber shaft in the 
above-mentioned tubed supplied-air chamber and discharge electrodes may become parallel 
mutually, and the end of each discharge electrode is connected with coat lead wire, and the 
above-mentioned discharge electrode can also be constituted so that it may form successively 
at intervals of predetermined along with the longitudinal direction of a slit to two or more slit-like 
openings prepared in the surroundings of a chamber shaft at the radial. 

[0021] It is also possible to install the counterelectrode which opened predetermined spacing, 
and has been arranged from each above-mentioned discharge electrode, and was connected to 
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touch-down or DC power supply further again, and to attach the counterelectrode in the interior 
or the exterior of slitHike opening. As a configuration of this counterelectrode, it is possible to 
consider as a shot a loop formation, or a hole aperture plate, and it is also possible to cover the 
above-mentioned counterelectrode with a resin ingredient. 

[0022] Moreover, it is desirable to constitute so that the polarity of direct current voltage and 
magnitude which connect the above-mentioned discharge electrode to an alternating current 
high voltage power supply, connect the above-mentioned counterelectrode to DC power supply 
about the power-source connection with the above-mentioned equipment, and are impressed to 
the above-mentioned counterelectrode can be adjusted. 

[0023] Furthermore, it is possible to constitute so that clarification air may be introduced in the 
above-mentioned supplied-air chamber, the air curtain which the above-mentioned slitHike 
opening to a blowdown rate is 1 or more m/s, and was ionized by forward or negative may be 
formed and it may be projected on this air curtain flow by the tabular electrification article. 
[0024] As for the neutralization equipment of an electrification article, it is desirable to 
constitute so that a rear-spring-supporter metal exposure front face may not exist in the whole 
further again. 
[0025] 

[Function] In case the regurgitation of the curtain air current is carried out from slit-like opening 
of a supplied-air chamber, forward or negative ion can be made to emit to the curtain air current 
uniformly from a discharge electrode according to claim 1. Therefore, this ionized curtain air 
current can discharge uniformly the electrification article of large surface area with a width of 
faceful [ or ] of that of die length [ a little ] smaller than this of one side. Moreover, since 
opening area decreases and only a part for a spacer to occupy can reduce air capacity 
substantially, for example as compared with conventional equipment given in Japanese Patent 
Application No. No. 248552 [ four to ] in that case, without spoiling the electric discharge 
effectiveness of an electrification article, it greatly contributes to a miniaturization and power 
expense economization of a blower. Furthermore, by pulsation of the phenomenon, i.e., a curtain 
air current, in which it saw with equipment conventionally which does not have such a spacer, 
slitHike opening bends, the slit width is changed, and the phenomenon of producing turbulence in 
a curtain air current can be prevented. 

[0026] Since a curtain air current is spouted by the radial from opening arranged at the radial 
according to claim 2, it reaches far and wide and an electrification article can be discharged. 
Moreover, by arranging a spacer like the equipment of claim 3 also in this case, while reducing air 
capacity substantially, turbulence of a curtain air current can be prevented. 

[0027] If it depends claim 4, since an electric discharge effective dimension can be changed only 
by adjusting the number of a discharge electrode according to the dimension of the 
electrification article which is an object for electric discharge, the electric discharge 
effectiveness of a line can be raised substantially. 

[0028] Also when according to claim 5 covering the metal needlelike electrode with insulating 
materials, such as quartz glass, and corona discharge is generated, it can avoid that an electrode 
deteriorates by oxidization or sputtering and particle, such as metal particles, occurs. 
[0029] Since according to claim 6 each discharge electrode is attached free [ attachment and 
detachment ] while the assembly of equipment becomes easy, according to the dimension of an 
electrification article, the number of the discharge electrode according to the number of air- 
current outlets and it can be adjusted easily. 

[0030] Since according to claim 7 and claim 8 a discharge part is constituted in the shape of a 
cluster so that the ionized curtain air current may spout to a radial, it can reach far and wide 
and a curtain air current can be irradiated to an electrification article. When a supplied-air 
chamber is arranged so that an electrification article may be horizontally conveyed in the lower 
part of a supplied-air chamber and a chamber shaft may intersect perpendicularly in the 
conveyance direction especially Since an electrification article can be discharged according to 
the curtain air current which contained the atmospheric ion of a head wind to the conveyance 
direction first and an electrification article can be again discharged according to the curtain air 
current which contained the atmospheric ion of the delivery style to the conveyance direction 
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further Many electric discharge can be carried out to an inadequate electrification article by one 
electric discharge. 

[0031] According to claim 9. corona discharge can be efficiently generated by attaching in the 
interior or the exterior of slit-like opening the counterelectrode which consisted of conductive 
ingredients, for example. Moreover, if a counterelectrode is made a configuration like claim 10, it 
excels in a mechanical strength and counterelectrode structure with easy manufacture can be 
manufactured at cheap cost. Moreover, if the hole is made so that the curtain air current from 
each outlet can be passed when a spacer divides the hole aperture plate-like counterelectrode 
of claim 10 into two or more outlets based on this invention, a counterelectrode will not serve as 
a failure to an air current. Still like claim 11, generating of contamination by the corrosion of a 
counterelectrode can be prevented by covering a counterelectrode with resin. 
[0032] According to claim 12, by ac|justing the electrical potential difference impressed to a 
counterelectrode, the ion concentration of positive/negative can be made to be able to balance 
and the residual of electrification can be prevented. 

[0033] When it rides on a curtain air current and an electrification body irradiates, a cation will 
adsorb and the ion of positive/negative which is generated by corona discharge according to 
claim 13 will be neutralized, if the electrification body is just charged, and the anion is charged in 
negative. It follows, for example, broad large-scale electrification bodies, such as a liquid crystal 
substrate, are also discharged efficiently, and the electric discharge capacity becomes so high 
that the wind speed of discharge flow is quick. Moreover, although the class will not be asked as 
a gas which forms a curtain air current if it is a corona discharge student **** thing, the ease of 
carrying out of an activity to air is the most convenient When the particle contained in air 
adheres to an electric discharge object and poses a problem, clarification air without dust is 
used. 

[0034] According to the equipment of claim 14, all the members for forming curtain air currents 
including a discharge electrode or a counterelectrode can be constituted so that a surface of 
metal may not exist, thereby — Io — it can prevent that NAIZA itself serves as a source of 
raising dust of metal particles. 
[0035] 

[Example] The suitable example of the neutralization equipment of the electrification article 
constituted based on this invention is explained referring to an accompanying drawing below. 
[0036] Drawing 1 - drawingJ7 show one example of the neutralization equipment of the 
electrification article of this invention. The discharge electrode with which, as for 1, alternating 
voltage is impressed, 20 (2), and 21 are counterelectrodes connected to touch-down or DC 
power supply, the tubed supplied-air chamber 4 with the slit-like opening 3 for curtain air- 
current formation — receiving — two or more discharge electrodes 1 — the longitudinal 
direction of a slit — meeting — predetermined spacing **** — it is made like and connected in 
the slitHike opening 3. 

[0037] In accordance with shaft orientations, the slit-like opening 3 with narrow width of face is 
formed in the underside of the tubed supplied-air chamber 4 whose cross section which more 
specifically intersects perpendicularly with a shaft so that drawing 2 may see is a rectangle. On 
the other hand, the space in a supplied-air chamber from the feed hopper 5 to [ forms the feed 
hopper 5 connected to the source of a supplied air of the supplied-air chamber 4 which is not 
illustrated in an edge, and / with a perforated plate 6 ] the slit-like opening 3 is bisected up and 
down. It is also possible to consider a feed hopper 5 as the configuration of the supplied-air 
chamber 4 which formed the feed hopper 5 in the upper part of the supplied-air chamber 4 
although prepared in the edge on the other hand in the example of a graphic display 
[0038] S ince a perforated plate 6 serves as resistance of an air current, the up space 7 in the 
chamber divided by this perforated plate 6 acts as a charging plenum, it is rectified by the 
perforated plate 6, the air current S introduced from the feed hopper 5 flows to the lower space 
8. and an almost uniform curtain air current carries out the regurgitation crosswise from the slit- 
like opening 3. 

[0039] Furthermore, according to this invention, as shown in drawing 1 and drawing 2 , a spacer 
9 is attached in slit-like opening, the outlet 10 of a large number divided by the spacer 9 is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web^cgi_ejje 



2006/10/27 



JP.06-275366.A [DETAILED DESCRIPTION] 



6/11 s<— v 



formed, and an unit or two or more discharge electrodes 1 are formed successively at intervals 
of predetermined along with the longitudinal direction of a slit to each outlet 10. 
[0040] Thus, if drawing 6 and drawing 1 1 are compared by constituting and the slit spacing S and 
the blowdown wind speed U will assume that it is the same with two equipments so that he can 
understand easily, according to this invention equipment shown in drawing 6 , the blowdown air 
capacity Q is able to reduce only the surface integrals which a spacer 9 occupies conventionally 
which is shown in drawing 1 1 as compared with equipment. In this case, as shown in drawing 6 , 
from each outlet 10 divided by the spacer 9, the curtain air current A of a large number 
containing atmospheric ion I which carries out the regurgitation is diffused gradually, and is 
mixed, and it develops into the single curtain air current which hardly changes to the curtain air 
current shown in **** 1 1 at last. Since it is dependent on the ion total amount per [ which 
reaches an electrification article ] unit time amount and the electric discharge effectiveness can 
reduce the blowdown air capacity Q substantially according to this invention according to this 
invention, without the electric discharge effectiveness of an electrification article spoiling, a 
miniaturization and power expense economization of a blower can be aimed at. 
[0041] Moreover, in this invention equipment, as shown in drawing 1 and drawing 2 , in 
accordance with shaft orientations, lead wire 1 1 is stretched and passed in the lower space 8. As 
for this lead wire, a metallic conductor 13 is inserted into the tube 12 made from Teflon, and the 
end of each discharge electrode 1 is connected with this metallic conductor 13 free 
[ attachment and detachment ] by the holder 18 equipped with the screw 14 with flow relation, 
that time — each discharge electrode 1 — lead wire 1 1 to the inside of an outlet 10 — it is 
arranged so that it may pass along a core mostly, and in the example of a graphic display, the 
head 1 5 projects outside a little from opening 3. 

[0042] Furthermore, this discharge electrode 1 has covered the needlelike metal electrode 
(wolfram electrode) 16 with the insulating material 17 thoroughly. The tubular object which 
consists of quartz glass is used for the insulating material 1 7. the head where mounting ** and 
the quartz-glass tubing 17 were closed for the needlelike electrode 16 in concentric circle in the 
quartz-glass tubing 17 with which the end was more specifically fixed to the holder 18 equipped 
with the screw 14 — the point — it was formed for sharpening and the head of the needlelike 
electrode 1 6 is in contact with this point inside. 

[0043] The holder 18 penetrated a mounting eclipse and this Teflon tube 12 possible 
[ desorption ] through the screw 14 to the Teflon tube 12 of lead wire 1 1. and the metal 
electrode 16 inside a discharge electrode has connected it with the metallic conductor 13 inside 
lead wire. 

[0044] Thus, although the discharge electrode 1 of an a large number book opens predetermined 
spacing and is installed along the die-length direction of a slit the counterelectrodes 20 and 21 
which open a gap from each discharge electrode 1, and are connected to touch-down or DC 
power supply are attached. When it connects with DC power supply, by adjusting the polarity of 
direct current voltage and magnitude to impress, the ion concentration of positive/negative is 
made to balance and the residual of electrification can be prevented. 

[0045] As equipment showed to drawing 1 2 and drawing 13 conventionally, the format of a 
counterelectrode 2 was a grid or a ring (you may be a polygon and an ellipse). Although the 
thinner possible one of the size of this grid or a ring was desirable so that a curtain air current 
might not be disturbed, it is another side and had a problem from the point of that mechanical 
strength. . 

[0046] In this point this invention, as shown in drawing 4 and drawing 5 , it devised so that a hole 
21 (configurations are arbitration, such as a circle, a polygon, and an ellipse) might be made in 
the location corresponding to each outlet 10 and a counterelectrode 2 might not turn into the 
counterelectrode 2 which consists of the tabular electrical conducting material 20. for example, a 
stainless steel plate, with an obstruction to the curtain air current from each outlet 10 in 
consideration of a mechanical strength, the ease of manufacture, cost, etc. In addition, if drawing 
4 of this invention or the counterelectrode configuration of drawing 5 is applied to the single 
curtain air current formed by conventional Japanese-Patent- Application-No. No. 248552 [ four 
to ] equipment, the boundary line parts of a hole and a hole will become a failure to a curtain air 
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current, and will disturb an air current remarkably, and the electric discharge effectiveness of an 
electrification article will be spoiled. Therefore, the counterelectrode configuration conventionally 
shown in equipment at drawing 4 and drawing 5 cannot be fitted. 

[0047] Next, referring to drawing_7 and drawing 8 , two or more slit-like openings 33 and 43 for 
curtain air-current formation, and 53 and 63 are prepared in the surroundings of a chamber shaft 
at a radial at the tubed supplied-air chamber 4 f and the structure of the discharge part of a 
cluster configuration which a curtain air current spouts from a tubed supplied-air chamber at a 
radial is explained. 

[0048] In drawing 7 , the surroundings of the coat lead wire 1 1 wired in accordance with the 
chamber shaft in the tubed supplied-air chamber 4 and each discharge electrodes 31 or 41 cross 
at right angles mutually, and it is arranged at equal intervals in a vertical lower part and the 
direction which makes 45 degrees, and the end is connected with the coat lead wire 1 1 through 
holders 35 and 45. Similarly, it intersects perpendicularly with the surroundings of a chamber 
shaft mutually, and the slit-like openings 33 and 43 prepared in the vertical lower part and the 
direction which makes 45 degrees form these discharge electrodes successively at intervals of 
predetermined along with the longitudinal direction of a slit. Furthermore, the up space 7 and the 
lower space 8 are divided by the perforated plate 6. Moreover, the up space 7 is divided into two 
space by the separator 38, and it is constituted so that two passage may be formed. 
[0049] In drawing 8 , it wires so that two coat lead wire 59 and 69 may come in parallel with a 
chamber shaft in the tubed supplied-air chamber 4, the coat lead wire 59 or 69 which 
corresponds, respectively, and each discharge electrodes 51 or 61 cross at right angles, and 
discharge electrodes 51 and 61 are arranged so that it may become parallel mutually. Moreover, 
the end of each discharge electrode is ****** connected to the coat lead wire 59 and 69 
respectively free [ attachment and detachment ] by the holder 18. Two slit-like openings for 
curtain air-current formation (53 and 63) are prepared in the supplied-air chamber 4, and a 
curtain air current intersects perpendicularly mutually and carries out the regurgitation in a 
vertical lower part and the direction of 45 degree. These discharge electrodes 51 and 61 
connected to each of two coat lead wire 59 and 69 are formed successively at intervals of 
predetermined along with the longitudinal direction of a slit by the slit-like openings 53 and 63 
prepared in the surroundings of a chamber shaft two places at the radial. The up space 7 and the 
lower space 8 are divided by the perforated plate 6 still like the example of drawing 7 . Moreover, 
the up space 7 is divided into two space by the separator 38, and it is constituted so that two 
passage may be formed. 

[0050] The structure of the airstream delivery of the shape of a cluster shown in drawing 7 and 
d rawing 8 omits the explanation by ****** which attaches the sign the same [ as the 
configuration fundamentally explained in relation to drawing 2 ] and same about the member 
which demonstrates the same function, except that the slit-like openings 33 and 43, and 53 and 
63 are prepared in the surroundings of a chamber shaft at a radial, respectively and discharge 
electrodes 31 and 41, and 51 and 61 are arranged at each opening. 
[0051] In equipment equipped with the curtain air-current discharge part of a cluster 
configuration as shown in drawing 7 and drawing 8 which were constituted as mentioned above, 
when a glass substrate is horizontally carried in this supplied-air chamber lower part, a glass 
substrate is put to the head wind which contained in the beginning the atmospheric ion from a 
horizontal direction and the direction which makes 45 degrees, and is discharged. Then, this glass 
substrate is put to the tail wind containing the atmospheric ion from a horizontal direction and 
the direction which makes 45 degrees, and is discharged once again. Consequently, even if it is a 
case with once inadequate [ electric discharge ] f it becomes possible to perform sufficient 
electric discharge by preparing the discharge part of a cluster configuration as shown in drawing 
7 and drawing 8 , and irradiating the curtain air current which contained a rear spring supporter 
and atmospheric ion in the electrification article at many times. 

[0052] Next, the electric discharge engine performance by the neutralization equipment of the 
electrification article constituted based on this invention is explained [ Japanese Patent 
Application No. / No. 248552 / four to ] in the comparison of the conventional equipment of a 
publication. The equipment 70 in which the outline is shown performed the comparative study to 
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draw ing 9 . Moreover, drawing 10 is the main configuration equipment for operating the 
equipment by this invention. 

[0053] A glass substrate 71 is placed on the stage 72 made from the silicon resin which is an 
insulator. With a transporter 73, this stage 72 is moved to a longitudinal direction so that it may 
overcome directly under charging equipment 79 centering on charging equipment 79. In order to 
charge the front face of a glass substrate 71 compulsorily, the whole substrate side is uniformly 
electrified by generating forward or negative atmospheric ion from the discharge bar of charging 
equipment and carrying the glass substrate 71 on a stage at the rate of arbitration. The surface 
potential of a glass substrate changes with the applied voltage to a discharge bar, a haulage rate, 
and the combination of count of haulage repeat **. 
[0054] Below, the main procedures of a performance test are shown. 

(1) Electrify a glass substrate 71 compulsorily with charging equipment 79, carrying from left- 
hand side to right-hand side. 

(2) Turn off charging equipment 79 and measure the surface potential on a glass substrate 71 
with surface potential 74 [ a total of ]. 

(3) Turn on the neutralization equipment (Io NAIZA) 76 constituted based on FFU (fan filter unit) 
75 and this invention, and make the yield of forward and negative ion balance using the ion 
controller 77. It perceives whether the yield of forward and negative ion balanced with the polar 
bias monitor 78. 

(4) Discharge electricity with neutralization equipment (Io NAIZA) 76, carrying a glass substrate 
71 from right-hand side to left-hand side. ~ 

(5) After a glass substrate 71 passes through the bottom of neutralization equipment 76, turn off 
neutralization equipment (Io NAIZA) 76 immediately, carry a glass substrate 71 from right-hand 
side to left-hand side again, and measure the surface potential of the glass substrate 71 after 
electric discharge with surface potential 74 [ a total of ]. 

[0055] Moreover, the Measuring condition of a performance test is as follows, 
room temperature: — 23-degree-C relative humidity: — 1 7% - 52% (adjustable) 
blow-off mean wind: — applied-voltage [ of 12 m/s charging equipment ]: — **15kV and a 
direct current (D. C) 

Substrate haulage rate: 0.1 m/s (a glass substrate HEION wind is irradiated for 3 seconds) 
Glass substrate: Large-sized alkali free glass by Corning, Inc. (Fusion #7059) (300x400x1. 1mm3) 
[0056] (Example of a comparison) The engine-performance experiment using the neutralization 
equipment of the conventional electrification article of Japanese Patent Application No. No. 
248552 [ four to ] shown in drawing 1 1 - drawin g 15 as an example of a comparison is explained 
first. The discharge electrode with which, as for 101, alternating voltage is impressed, and 102 
are counterelectrodes connected to a ground or DC power supply. To the tubed supplied-air 
chamber 104 with the slit-like opening 103 for curtain air-current formation, as two or more 
discharge electrodes 101 are located in a line at intervals of predetermined along with the 
longitudinal direction of a slit, they are formed successively in the slit-like opening 103. 
[0057] In accordance with shaft orientations, the slit-like opening 103 with narrow width of face 
is formed in the underside of the tubed supplied-air chamber 104 in which the cross section 
which more specifically intersects perpendicularly with a shaft so that drawing 13 may see has a 
rectangle. On the other hand, the space in a supplied-air chamber from the feed hopper 105 to 
[ forms the feed hopper 105 connected to the source of a supplied air in the top face of the 
supplied-air chamber 104, and / with a perforated plate 106 ] the slit-like opening 103 is 
bisected up and down. 

[0058] Since a perforated plate 106 serves as resistance of an air current, the up space 107 in 
the chamber divided by this perforated plate 106 acts as a charging plenum, it is rectified by the 
perforated plate 106, the air current introduced from the feed hopper 105 flows to the lower 
space 108, and an almost uniform curtain air current carries out the regurgitation crosswise from 
the slit-like opening 103. 

[0059] In accordance with shaft orientations, lead wire 109 is stretched and passed in this lower 
space 108. A metallic conductor 1 1 1 is inserted into the tube 110 made from Teflon, and, as for 
this lead wire, the end of each discharge electrode 101 is connected with this metallic conductor 
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1 1 1 with flow relation, this time — each discharge electrode 101 — lead wire 109 to the slit-like 
opening 103 — it is arranged so that it may pass along a core mostly, and in the example of a 
graphic display, that head 112 projects outside a little from opening 103. 
[0060] Thus, although the discharge electrode 101 of an a large number book opens 
predetermined spacing and is installed along the die-length direction of a slit the 
counterelectrode 102 which opens spacing from each discharge electrode 101, and is connected 
to touch-down or DC power supply is attached. When it connects with DC power supply, by 
adjusting the polarity of direct current voltage and magnitude to impress, the ion concentration 
of positive/negative is made to balance and the residual of electrification can be prevented. 
[0061] a counterelectrode 102 is looked at by drawing 14 in the example of d raw ing 1 1 - drawing 
15 — as — the shape of a shot — having — **** — each shot — the discharge electrode 101 
is mostly located in a mid gear. 

[0062] All the members of curtain air-current formation of the slitHike opening 103 etc. are 
constituted from resin (for example, acrylic resin) by the gaseous feed hopper 105 and the tubed 
supplied-air chamber 104 list Moreover, a counterelectrode 102 can also be covered with resin. 
It is avoidable that the counterelectrode 102 which the corrosion of a counterelectrode 102 was 
prevented by this and corroded by it serves as a source of release of metal particles. 
[0063] The slit width of the equipment used for this example is 4mm, and the point of a 
discharge electrode 101 projects 6mm from the slit-like opening 3. Moreover, the discharge 
electrode 101 was covered with quartz glass, and 15 installation and a 30mmx30mm grid-like 
conductor were prepared in the location distant from the point of a discharge electrode 101 
10mm as a counterelectrode in 30mm pitch. 

[0064] Since the alternating voltage of 1 1.5kV was impressed to a discharge electrode and 
forward and negative generating ion concentration were balanced, the direct current voltage of - 
30 — 500V was applied to the counterelectrode. Using the clarification air which let the HEPA 
filter pass into the gas to a supplied-air chamber, the blowdown wind speed of a curtain air 
current was made into 12 m/s, and as shown in drawing 15 , the include angle made with a glass 
substrate irradiated the curtain air current in the glass substrate side from the direction which is 
60 degrees. 

[0065] The electric discharge engine performance of equipment in which the large-sized alkali 
free glass (Fusion #7059) (300x400x1.1 mm3) by Corning, Inc. was used for this example as an 
electrification body for electric discharge was investigated. When, as for dr awing 16 and drawing 
17 , glass is just charged, drawin g 18 and drawing 19 are as a result of [ when glass is charged in 
negative ] measurement. Only by irradiating the curtain air current containing atmospheric ion for 
only 3 seconds, electrification (a maximum of 5kV) of the large-sized glass substrate under 
conveyance (300x400mm2) has been discharged 90% or more uniformly without nonuniformity 
over the whole surface. 

[0066] In addition, the rate of electric discharge was defined as follows. If a is made into the 
surface potential before electric discharge and b is made into the surface potential after electric 
discharge, it will become rate of electric discharge =|a-b|/|a|. 

[0067] The blowdown air capacity Q is calculated by the product of S= 4mm of slit clearances, 
slit aperture-width =450mm, and blowdown wind-speed U=12 m/s. It was set to Q= 1.3m3/min. 
[0068] In addition, when the include angle which a curtain air current accomplishes horizontally 
was 30 degrees or more, as shown in drawing 20 , it became clear by measurement that the rate 
of electric discharge exceeds 90%. The number of trains in drawing shows the train with the 
lowest rate of electric discharge among the measurement trains of surface potential forward [ of 
the glass substrate of drawing 21 ], or negative. 

[0069] (This example 1) The equipment of this invention used for the performance test is as 
being shown in drawing 3 and drawing 4 . A point different conventionally which is shown in 
drawing 1 1 - drawing 15 from equipment is [0070]. a) Each of 15 discharge electrodes 1 is 
arranged at 4mmx15mm slit-like opening divided by the spacer 9. Therefore, blowdown opening 
area of the whole equipment of this example A=4mmx15mmx15 piece = it is set to 2 9cm and 
has become half [ of 2 ] an opening area of 18cm of equipment conventionally which is shown in 
drawing 1 1 - drawing 1 5 . 
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[0071] b) The configuration of a counterelectrode 2 should be the hole aperture lithography 20. It 
is making a hole with a diameter of 28mm in a stainless plate with a width of face of 40mm 15 
pieces at intervals of 30mm, and having made it each of 15 discharge electrodes 1 specifically 
correspond to it In addition, spittle 22 is attached and reinforced with the example shown in 
drawing 3 and drawing 4 at both sides with a width of face [ of a counterelectrode 2 ] of 40mm. 
[0072] On the completely same conditions as an invented example, the electric discharge engine 
performance of the equipment of this example was investigated for the large-sized alkali free 
glass (Fusion #7059) (300x400x1. 1mm3) by Corning, Inc. as an electrification article for electric 
discharge. The magnitude (a maximum of 5kV) of electrification of the large-sized glass 
substrate under conveyance (300x400mm2) has been discharged 90% or more uniformly without 
nonuniformity over the whole surface only by **** irradiating the curtain air current containing 
atmospheric ion for 3 seconds like drawing 16 showing the electric discharge engine performance 
of an invented example - drawing 19 . 

[0073] Here, the blowdown air capacity Q is calculated by the product of 2 and blowdown wind- 
speed U=12 m/s a blowdown opening area of A= 9cm of the whole equipment It was set to Q= 
0.65m3/min. That is, although the electric discharge engine performance does not have the 
above-mentioned invented example and ********** straw, the blowdown air capacity of this 
invention example is reducible in the one half of an invented example, and according to this 
invention, a miniaturization and power expense economization of a blower can be aimed at 
[0074] (This example 2) The engine-performance experiment to the neutralization equipment of 
the electrification article equipped with the discharge part of the cluster configuration shown in 
drawing 7 and draw ing 8 below is explained. It has two discharge electrode trains 31 and 41 
which consist of 15 discharge electrodes, and 51 and 61 like [ equipment / of the example of 
both drawings ] the equipment of an example 1. Each discharge electrode train is arranged like 
the example 1 of this invention at 4mmx15mm slit-like opening by which each discharge 
electrode was divided by the spacer, and a counterelectrode is the structure to which make a 
hole with a diameter of 28mm in a stainless plate with a width of face of 40mm 15 pieces at 
intervals of 30mm, and it was made for each of 15 discharge electrodes to correspond to it 
[0075] On the completely same conditions as the example 1 of this invention, the electric 
discharge engine performance of the equipment of this invention example 2 was investigated by 
using the large-sized alkali free glass (Fusion #7059) (300x400x1.1 mm3) by Corning, Inc. as an 
electric discharge object article. Consequently, the rate of electric discharge of a glass substrate 
became 99% or more. 

[0076] In this example, when a glass substrate is horizontally conveyed in a supplied-air chamber 
lower part a glass substrate is put and discharged by a horizontal direction, 45 degrees, and the 
head wind containing the atmospheric ion from the direction to make at the beginning. Then, this 
glass substrate is put to the tail wind containing the atmospheric ion from a horizontal direction 
and the direction which makes 45 degrees, and is discharged once again. In this invention 
example 1 shown in drawing 3 and drawing 4 , the magnitude (a maximum of 5kV) of the 
electrification has been discharged 90% or more uniformly without nonuniformity over the whole 
surface only by for only 3 seconds irradiating the curtain air current containing atmospheric ion 
at the large-sized glass substrate (300x400mm2) of haulage rate 10 cm/s. When the curtain air 
current containing atmospheric ion is twice irradiated like this example at a glass substrate, 
since 90% or more per time of electric discharge is repeated twice, also theoretically, 99% or 
more of electric discharge effectiveness is acquired. 

[0077] In addition, since examples 1 and 2 performed electrification clearance for the large-sized 
glass substrate (300x400mm2), according to the long side dimension of 400mm of a substrate, 
the discharge electrode of this invention equipment was arranged 15 at intervals of 30mm. That 
is, a dimension effective in electric discharge of this invention equipment is set to 420mm. 
However, according to this invention, spacing of 30mm and the blowdown wind speed of a 
discharge electrode are in a condition as it is, and if only the number of a discharge electrode is 
changed, a dimension effective in electric discharge of this invention equipment can be doubled 
with a substrate dimension, and it can change into arbitration. In this case, even if the number of 
a discharge electrode changed, it was confirmed that the electric discharge effectiveness of the 
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glass substrate by this invention equipment is not influenced at all 
[0078] 

[Effect of the Invention] As explained above, according to this invention, it is possible to be able 
to reduce blowdown air capacity substantially, without spoiling the electric discharge 
effectiveness of an electrification article, consequently to cut down a miniaturization and power 
expense of sources of a supplied air. such as a blower. Moreover, conventionally, though it excels 
in a mechanical strength as compared with equipment, and manufacture is easy and a 
manufacturing cost is cheap, the counterelectrode structure of the hole aperture plate of this 
invention equipment disturbs an air current, and does not spoil electric discharge of an 
electrification article. 

[0079] Moreover, according to equipment equipped with the discharge part of the cluster 
configuration constituted based on this invention, it is possible to irradiate the curtain air current 
containing atmospheric ion with single equipment many times at an electrification article, and to 
raise the electric discharge engine performance. 

[0080] Furthermore, according to this invention, it is possible to change the effective dimension 
of electric discharge into arbitration according to the dimension of the electrification article 
which is an object for electric discharge only by adjusting the number of a discharge electrode. 
In that case, it is not necessary to change a blowdown wind speed and discharge electrode 
spacing. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Draw ing 1] It is the abbreviation sectional view showing one example of this invention 
equipment. 

[Drawing 2] It is the M line view sectional view of the equipment of drawin g 1 . 

[Qt^wing J3] It is the schematic elevation showing one example of this invention equipment 

[Drawing 4] It is the bottom view of the equipment of drawing 3 . 

[D rawing 5] It is abbreviation sketch drawing of one example of this invention equipment 
[Drawing 6] It is the explanatory view of the curtain air current formed based on this invention 
equipment. 

[Drawing 7] It is the abbreviation sectional view showing one example of the cluster configuration 
discharge part of the equipment constituted based on this invention. 

[Drawing 8] It is the abbreviation sectional view showing still more nearly another example of the 
cluster configuration discharge part of the equipment constituted based on this invention. 
[D rawing 9] It is the explanatory view showing the main configuration equipment of the 
equipment for carrying out the performance test of the neutralization equipment of an 
electrification article. 

[ Draw ing 10] It is the explanatory view showing the main configuration equipment for operating 
this invention equipment. 

[ Drawing 11] It is the explanatory view of the curtain air current conventionally formed based on 
equipment. 

[Drawing 12 ] It is the abbreviation sectional view of equipment conventionally. 
[Drawing 13] It is the II — II line view sectional view of the equipment of drawing 12 . 
[Draw ing 14] It is the bottom view of the equipment of drawing 12 . 

[D rawing 15] It is the explanatory view showing the direction of the blowdown of the curtain air 
current at the time of irradiating an ion wind at a substrate side and the include angle of 60 
degrees. 

[Drawing 1 6] It is the graph which shows the straight polarity electrification potential before the 
electric discharge at the time of irradiating an ion wind at a substrate side and the include angle 
of 60 degrees. 

[Drawing 1 7] It is the graph which shows the straight polarity electrification potential after the 
electric discharge at the time of irradiating an ion wind at a substrate side and the include angle 
of 60 degrees. 

[Drawing 18] It is the graph which shows the straight polarity electrification potential before the 
electric discharge at the time of irradiating an ion wind at a substrate side and the include angle 
of 60 degrees. 

[Drawing 19] It is the graph which shows the straight polarity electrification potential after the 
electric discharge at the time of irradiating an ion wind at a substrate side and the include angle 
of 60 degrees. 

[Drawing 20] It is the graph which shows the relation between the direction of the blowdown of a 
curtain air current, and the rate of electric discharge. 

[Drawing 21] It is the explanatory view showing the measurement train of the surface potential 
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of a glass substrate. 
[Description of Notations] 

1 Discharge Electrode 

2 Counterelectrode 

3 Slit-like Opening 

4 Supplied-Air Chamber 

5 End Connection to Source of Supplied Air 

6 Perforated Plate 

7 Up Space 

8 Lower Space 

9 Spacer 

1 0 Outlet 

1 1 Lead Wire of Discharge Electrode 

1 5 Discharge Edge of Discharge Electrode 

17 Quartz-Glass Tubing 

1 8 Holder 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 

[ Drawing 3] 
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[Drawing 2] 
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[ Drawing 7] 




i 



[Drawing 1 1 1 




[Drawing 13] 
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[Drawin gJ4] 




[Drawing 15] 
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[ Drawing 10] 
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[Drawing 123 
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[Drawing 1 8] 
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[Drawing 19] 
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[Drawing 211 
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